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A Range Search Method with Randomized Probes
in a P2P Overlay Network

Seiji NAKAO Masaya MITO Shigeaki TAGASHIRA Satoshi FUJITA

In many P2P systems, objects with many kinds of attributes are shared with participating hosts. A
range search method realizes a mechanism that could return all objects whose attribute values are
between two specified values. In this paper, we propose a range search method with randomized
probes in a ring-based P2P overlay network. The proposed method can achieve high efficiency
for finding a target object by using probes as shortcuts on the overlay network, and enhance the
flexibility for a dynamical change of the network topology by employing an optimistic policy for
construction and maintenance of these probes. We conducted several experiments to evaluate the
performance of the proposed method. The results of experiments implies that the method can find
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a target object with O(/%) steps.
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1: procedure Find(c. j) {For initiator p,.}
2: Calls Refine(a, j):{It returns a BPP or (p,,pt).}
3: until gets a BPP:{
4: Sends p, a message to call Refine, and gets a BPP or (p,_,p:.).
5: Sends p; a message to call Refine, and gets a BPP or (ps,,py, ).
6: If a BPP was not found;{

: Chooses between p,_and pg, as a new p.

8: Chooses between p; and py, as a new p,.} }

9: Returns the BPP

10: end

1: procedure Refine(a, j) {For initiator p}

2: begin

3: Decisions some of the adjacent links or probes linking to a BPP.
4: Determines (p,.p;) with its adjacent links and probes.

4: Returns the BPP or (ps,pt).

6: end

X 3: ERET7OHER.

: procedure Join {For initiator p;.}

: begin

for each attribute j;{
Calls Find(rf,j): (It returns a peer p’. Let p” be a peer adjacent to p’ with the descending link.)
Sends p’ a message; link p; with the descending link.
Sends p” a message; link p; with the ascending link.

Links p’ and p” with the ascending link and the descending link respectively.}
if (d' > 2k); Chooses (d’ — 2k) peers randomly to link them as its probes.
9: end
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1: procedure Leave {For initiator p;.}

2: begin

3: for each attribute j;{

(Let p" and p” be a peer adjacent to p; with the ascending link and the descending link respectively.)
Sends p’ a message: link p” with the descending link.

=

Sends p” a message; link p’ with the ascending link.}

o«

end
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